The paper deals with a manner of modelling and results of the calculation of dynamic properties and vibrations of the double spool aircraft turbofan engine AI-25, used in aeroplanes L-39 (Albatross). The calculations take into account the flexibilities of the engine's both coaxial rotors, their supports (including their hydrodynamic dampers), and its casing as well. Besides the short description of the engine design peculiarities and of its calculating model, there is also a short description of the used method of calculations, with focus on its peculiarities as well. Finally, some results of calculations and conclusions that follow from them are presented.
INTRODUCTION
The reliability and the lifetime of the aircraft jet engines are closely connected with the magnitudes of their vibrations in working conditions. They depend not only on the magnitude of service disbalance of the engines' particular rotors (which can vary during the engine service), but also on the dynamic properties of the engine as a whole. Knowledge of these engine dynamic properties thus has great importance not only during the process of engine design and development but also in course of their vibrodiagnostics in the service. For the mentioned engines the coaxial arrangement of their rotors and considerable casing flexibility is typical, which is also the reason for the importance of their bound flexural whirling vibrations.
One typical representative of these engines is the aeroengine AI-25 from the military advanced trainer L-39 (Albatros) of Czechoslovak production, shown in Fig. 1 . During the vibrodiagnostic service tests of this engine (and also of another similar one) it was found that reliable measuring of the engine vibrations is possible only on the engine casing, by means of accelerometers fixed at the points marked by letters K and T in Fig. 1 . Our experience gained at that time is presented in Kamenick et al. (1993) . Figures 2 and 3 show two typical vibration spectra of this engine obtained by means of the accelerometer located on its casing at point K (Fig. 1) . Figure 2 presents the engine vibration spectra under slow change of its rotational speeds (Hz), while Fig. 3 Zapom61 (1994, 1995) , Malenovsk and KamenickS, (1995), Zapom61 and MalenovskS/ (1993, 1994, 1996) . They are based on the finite element method (FEM) and on the method of dynamic compliances (MDC) that are known, e.g. from Vance (1990) , Bishop et al. (1965) , Lalanne and Ferraris (1990) , Kr/imer (1993) , E1-Shafei (1991) , E1-Shafei and Eranki (1996) . The specific procedures in this Program System of Rotordynamics are divided into the linear and nonlinear ones and further, according to the needs, to the calculation of eigenvalues (including their respective vectors) and to the calculation of responses in the case of forced vibration. The possibilities and ways of taking into account the nonlinear features of SFDs of different kinds and design variants are described in Vance (1990) , E1-Shafei (1991) , E1-Shafei and Eranki (1996) . Our Program System of Rotordynamics is for the time being based only on the method described by E1-Shafei (1991), E1-Shafei and Eranki (1996) . The solution of the engine forced vibration was based on the assumption that the dominant The eigenvalues of the engine (which are complex ones) can be determined from the condition of the nontrivial solution of Eq. (1), i.e. from the condition that its determinant equals zero. Respecting the nonlinear properties of the bounding elements of the engine, e.g. their SFD, requires the knowledge of the displacement, velocity and acceleration at each of the nodes of the engine system. These kinematic magnitudes have been determined by means of the forced vibration procedure with respect to the respective rotational speed. The values obtained in such a way were then used as the starting magnitudes for finding the engine eigenvalues.
In accordance with the MDC for the forced vibration of our engine model (Fig. 4 side vector of the system of algebraic equations, which is known. The order of the matrix G is given by the sum of six times total number of all bonds in the engine system plus two times the number of points (nodes) where the knowledge of the system response is required.
The starting equation for the determination of the additional forces of the SFD at the point of its location is the well-known Reynolds equation. In our case the additional damping and inertial effects of the SFD were determined (for the stable forced vibration) by the use of relations of E1-Shafei (1991), E1-Shafei and Eranki (1996) .
For the calculation of the radial (subscript r) and tangential (subscript t) forces (F) of damping and inertia, in accordance with (5) and (6) (6) 4. SOME CALCULATION RESULTS Our calculations were directed at first on the eigenvalues of the engine system and the respective deflection curves of its elements (i.e. of its rotors and casing). Subsequently, the problem of the stable forced vibration of the engine, caused by an internal disbalance of any point of both rotors and at any of their response points, was solved. Besides the linear problem (solved by Malenovsk) and Kamenick), 1995), when only the flexible massless spring supports with stiffnesses k and k5 (see Economic and environmental factors are creating ever greater pressures for the efficient generation, transmission and use of energy. Materials developments are crucial to progress in all these areas: to innovation in design; to extending lifetime and maintenance intervals; and to successful operation in more demanding environments. Drawing together the broad community with interests in these areas, Energy Materials addresses materials needs in future energy generation, transmission, utilisation, conservation and storage. The journal covers thermal generation and gas turbines; renewable power (wind, wave, tidal, hydro, solar and geothermal); fuel cells (low and high temperature); materials issues relevant to biomass and biotechnology; nuclear power generation (fission and fusion); hydrogen generation and storage in the context of the 'hydrogen economy'; and the transmission and storage of the energy produced. As well as publishing high-quality peer-reviewed research, Energy Materials promotes discussion of issues common to all sectors, through commissioned reviews and commentaries. The journal includes coverage of energy economics and policy, and broader social issues, since the political and legislative context influence research and investment decisions. 
